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(57) ABSTRACT 

A photocopier comprises an intermediate member that is 
provided pivotably to the photocopier through a freely 
pivoting joint and an opening and closing cover that is 
provided pivotably to the intermediate member through a 
freely pivoting joint. The intermediate member is connected 
to the photocopier at one edge of the intermediate member. 
Further, the opening and closing cover is connected to the 
intermediate member at other edge opposite to the edge of 
said intermediate member. When the opening and closing 
cover is opened, image recording system located Within the 
photocopier is exposed. 
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PHOTOCOPIER AND MULTIFUNCTIONAL 
PRINTER 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The invention relates to a photocopier or multi 
function printer equipped With a hinged opening and closing 
cover able to provide access to clear paper jams or perform 
maintenance operations Within the image registration area. 

[0003] 2. Description of Related Art 

[0004] FIG. 15 illustrates a conventional photocopier or 
multifunction printer (hereafter referred to as the “photo 
copier”) to Which opening and closing cover 1501 is 
installed to the front side thereon in the form of a pivoting 
structure able to expose the internal area of the photocopier. 
As shoWn in FIG. 15, a hinge installed at the bottom edge 
of opening and closing cover 1501 provides pivoting support 
that alloWs the top of the panel to sWing out and aWay from 
the photocopier When opened. 

[0005] Atoner bottle is exposed When opening and closing 
cover 1501 is opened, the purpose of the toner bottle being 
to supply toner to the developer unit Which comprises part 
of the image registration system. The toner bottle is pivot 
ably installed to be able to sWing out aWay from the 
photocopier. The pivoting direction of the toner bottle is 
determined by the location of the hinge pin, installed either 
on the left or right side, that alloWs the opposite end of the 
toner bottle to sWing out aWay from the photocopier. The 
developing unit and other components of the image regis 
tration system are located behind the toner bottle. 

[0006] To perform maintenance Work on the image regis 
tration system, opening and closing cover 1501 must ?rst be 
opened, the toner bottle pivoted outWard, and the developer 
unit and other mechanisms located in the internal area of the 
photocopier pulled out. 

[0007] The above-described structures, hoWever, exhibit 
certain shortcomings Which are explained beloW. 

[0008] As photocopiers become more functionally 
advanced, an automatic document re-feeder, Which is 
required for dual-side printing, has been conventionally 
offered as optional equipment, although an increasing num 
ber of photocopiers noW include this function as a standard 
built-in feature. As a result, the siZe of photocopiers incor 
porating a built-in document re-feeder have larger external 
dimensions. There is a market, hoWever, for photocopiers 
that incorporate an automatic document re-feeder that does 
not increase the external dimensions of the photocopier. In 
order to produce this type of photocopier, it becomes nec 
essary to reduce the siZe of the components Within the 
photocopier as Well as the space betWeen those components. 

[0009] In light of these factors, it has become essential to 
reduce the space required for the hinge on Which opening 
and closing cover 1501 pivots, a space Which has been 
conventionally been provided betWeen the image registra 
tion system and the paper cassette draWers. The conven 
tional installation of the hinge in the space betWeen the 
image registration system and paper cassette draWers has the 
adverse effect of increasing the overall siZe of the photo 
copier. As a result, the hinge is not installed in that location 
Within the photocopier Where various mechanisms overlap 
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in close proximity, but at the extreme left or right hand side 
of the copier, as shoWn in FIG. 16, to alloW opening and 
closing cover 1501 to pivot to the left or right When opened. 

[0010] Structuring the copier to alloW opening and closing 
cover 1501 to pivot open to the left or right, hoWever, results 
in various shortcomings that are explained beloW. 

[0011] The structure Whereby opening and closing cover 
1501 sWings open to the left or right creates a problem in that 
it restricts the angle to Which opening and closing cover 
1501 can be opened. This problem becomes apparent, as 
shoWn in FIG. 17, in cases Where hinge 1701 is installed 
internally to the photocopier. 

[0012] In this case, as shoWn in FIG. 17, opening and 
closing cover 1501 cannot open beyond a point at Which its 
front surface comes into contact With the photocopier frame. 
Moreover, opening and closing cover 1501 must be opened 
and toner bottle 1702 sWung out of the Way before mainte 
nance can be performed on the image registration system. 

[0013] The restricted angle to Which opening and closing 
cover 1501 opens also has the effect of restricting the angle 
to Which toner bottle 1702 can sWing out. The result is that 
toner bottle 1702 is not able to sWing out to an angle 
suf?cient to alloW developer unit 1703 and other mecha 
nisms installed behind toner bottle 1702 to be pulled out for 
maintenance. 

[0014] To compensate for the limited opening angle of 
toner bottle 1702, developer unit 1703 and other internal 
components must be located a su?icient distance aWay from 
the pivoting hinge of toner bottle 1702 to alloW their 
unobstructed WithdraWal from the photocopier as shoWn in 
FIG. 18. For reasons of image quality, hoWever, developer 
unit 1703 and other components Which comprise the image 
registration system must be placed in an arrangement that 
provides for speci?c separation distances betWeen the com 
ponents. Placing these mechanisms a suf?cient distance 
from the hinge of toner bottle 1702, hoWever, has the 
adverse effect of signi?cantly increasing in the Width of the 
photocopier. 

[0015] As shoWn in FIG. 19, hinge 1801 of opening and 
closing cover 1501 can be installed on the external surface 
of the photocopier in order to alloW opening and closing 
cover 1501 to open Widely Without the front surface of the 
opening and closing cover contacting the photocopier frame. 
Mounting hinge 1801 externally, hoWever, increases the 
external dimensions of the photocopier an amount equiva 
lent to the protrusion of hinge 1801. 

SUMMARY OF THE INVENTION 

[0016] In order to eliminate the aforesaid problems, the 
present invention puts forth a structure for a photocopier that 
incorporates a left or right pivoting opening and closing 
cover that is able to open to a suf?ciently Wide angle to 
permit convenient access to internal components for main 
tenance purposes, and that does not increase the external 
dimensions of the photocopier. 

[0017] The present invention is comprised of a left or right 
pivoting opening and closing cover installed to the front of 
a photocopier, and a pivoting intermediate member, of 
Which a right or left edge thereof is pivotably joined to an 
internal side of an external surface of the photocopier, and 
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of Which the edge opposite to the aforesaid right or left edge 
provides pivoting support for the opening and closing cover. 

[0018] The provision of the pivoting intermediate member 
betWeen the pivoting access cover and photocopier frame 
allows the opening angle of the pivoting intermediate mem 
ber to be added to the opening angle of the opening and 
closing cover, thus permitting the opening and closing cover 
to open to a Wide angle suf?cient to alloW convenient access 
to the internal portion of the photocopier for maintenance 
Work. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] The present invention is further described in the 
detailed description Which folloWs, With reference to the 
noted plurality of draWings by Way of non-limiting examples 
of exemplary embodiments of the present invention, in 
Which like reference numerals represent similar parts 
throughout the several vieWs of the draWings, and Wherein: 

[0020] FIG. 1 is an outline draWing of the internal struc 
ture of a photocopier as embodied by the invention, 

[0021] FIG. 2(a) is a front vieW of the photocopier 
embodiment and FIG. 2(b) is a side vieW of the photocopier 
embodiment, 
[0022] FIG. 3 is an external perspective vieW of the 
photocopier embodiment, 
[0023] FIG. 4 is an enlarged perspective vieW of the 
pivoting intermediate member (pivot plate), 

[0024] FIGS. 5(a) and 5(b) are top vieWs of the photo 
copier embodiment, 
[0025] FIGS. 6(a) and 6(b) are top vieWs of the photo 
copier embodiment, 
[0026] FIGS. 7(a) and 7(b) are top vieWs of the photo 
copier embodiment, 
[0027] FIGS. 8(a) and 8(b) are top vieWs of the photo 
copier embodiment. 

[0028] FIG. 9(a) is a top vieW of the photocopier Wherein 
an L-bracket is not used and FIG. 9(b) is a side vieW of a 
photocopier Wherein an L-bracket is not used, 

[0029] FIG. 10(a) is a top vieW of the photocopier 
Wherein an L-bracket is not used and FIG. 10(b) is a side 
vieW of a photocopier Wherein an L-bracket is not used, 

[0030] FIGS. 11(a) and 11(b) are top vieWs of the photo 
copier Wherein an L-bracket is not used, 

[0031] FIG. 12(a) is a frontal vieW of the photocopier 
Wherein a differently shaped L-bracket is used, and FIG. 
12(b) is a side vieW of the photocopier Wherein a differently 
shaped L-bracket is used, 

[0032] FIGS. 13(a) and 13(b) are top vieWs of the photo 
copier Wherein a differently shaped L-bracket is used, 

[0033] FIGS. 14(a) and 14(b) are top vieWs of the photo 
copier Wherein a differently shaped L-bracket is used, 

[0034] FIG. 15 is a front perspective vieW of a conven 
tional photocopier, 

[0035] FIG. 16 is a front perspective vieW of a conven 
tional photocopier, 
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[0036] 
copier, 

FIG. 17 is a top vieW of a conventional photo 

[0037] FIG. 18 is a top vieW of a conventional photo 
copier, and 

[0038] 
copier. 

FIG. 19 is a top vieW of a conventional photo 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0039] The folloWing describes an embodiment of the 
present invention in reference to the above-mentioned draW 
ings. 
[0040] FIG. 1 is an outline draWing of the present inven 
tion embodied as photocopier 100. 

[0041] As illustrated in FIG. 1, readout unit 101 is 
installed at the top portion of photocopier 100 in order to 
read the document to be copied, and main unit 102, Which 
executes paper supply, image transfer, image registration, 
and ?xing functions, is located beneath readout unit 101. 

[0042] Paper supply cassette 103 is installed Within the 
loWer portion of main unit 102. The top sheet of paper held 
in paper supply cassette 103 is removed from the stack by 
pickup roller 104. 

[0043] The sheet removed from the stack in paper supply 
cassette 103 is transported upWard from the loWer portion of 
main unit 102 through paper path 106 Which is de?ned by 
the placement of multiple transport rollers 107, 108, and 
109. 

[0044] After passing topmost transport rollers 109, the 
sheet of paper is fed by transport rollers 110 to registration 
rollers 111 Which bring the sheet of paper up to photosen 
sitive drum 112 that rotates in the direction shoWn by the 
curved arroW in FIG. 1. 

[0045] Laser scanning unit 113, Which is positioned above 
photosensitive drum 112, forms a latent image on the surface 
of photosensitive drum 112. Toner is then applied to the 
latent image formed on photosensitive drum 112 by proxi 
mally located developer unit 114. An agitation-transport 
roller and toner developer roller, the latter being used to 
apply toner to photosensitive drum 112, are installed Within 
developer unit 114. 

[0046] Image transfer unit 115, Which is installed beneath 
photosensitive drum 112, has the purpose of transferring 
toner, Which adheres to photosensitive drum 112, to the 
supplied sheet of paper. Registration rollers 111 control the 
position of the image registration region on the sheet of 
paper in relation to photosensitive drum 112. 

[0047] Cleaning unit 116 is installed in proximity to 
photosensitive drum 112 in order to clean the surface of 
photosensitive drum 112 after the image has been transferred 
to the sheet of paper. The sheet of paper to Which the image 
has been transferred is then carried to ?xing unit 118 by 
transport belt 117. 

[0048] Fixing unit 118 consists primarily of ?xing roller 
119, pressure roller 120 installed opposite to ?xing roller 
119, and an oil-covered cleaning roller (not illustrated in the 
?gure) that improves the ef?ciency With Which residual 
toner can be removed from ?xing roller 119. Fixing roller 














